Research Report

KTC-04-14/SPR 241-02-1F

KENTUCKY
'] RANSPORTATION
(CENTER

College of Engineering

MAINTENANCE AND OPERATIONS PLAN
FOR INTELLIGENT TRANSPORTATION SYSTEMS
IN KENTUCKY

—

UR

UNIVERSITY OF KENTUCKY



UK

UNIVERSITY OF KENTUCKY
College of Engineering

Kentucky Transportation Center

Our Mission

We provide services to the transportation community

through research, technology transfer and education.

We create and participate in partnerships to promote
safe and effective transportation systems.

We Value...

Teamuwork -- Listening and Communicating, Along with Courtesy and Respect for Others
Honesty and €thical Behavior
Delivering the Highest Quality Products and Services
Continuous Improvement in All That We Do

For more information or a complete publication list, contact us

KENTUCKY TRANSPORTATION CENTER

176 Raymond Building
University of Kentucky
Lexington, Kentucky 40506-0281

(859) 257-4513
(859) 257-1815 (FAX)
1-800-432-0719
www.ktc.uky.edu
ktc@engr.uky.edu

The University of Kentucky is an Equal Opportunity Organization



Research Report
KTC-04-14/SPR241-02-1F

M aintenance and Operations Plan
for Intelligent Transportation Systems
in Kentucky

by

Jennifer R. Walton, P.E.
Research Engineer

and

Joseph D. Crabtree, P.E.
Research Engineer

Kentucky Transportation Center
College of Enginesring
Universty of Kentucky

Lexington, Kentucky

in cooperation with

Kentucky Trangportation Cabinet
Commonwesdlth of Kentucky

and

Federa Highway Adminigration
U.S. Department of Transportation

The contents of this report reflect the views of the authors who are responsible for the facts and accuracy of
the data presented herein. The contents do not necessarily reflect the official views or policies of the
University of Kentucky or the Kentucky Transportation Cabinet. Thisreport does not constitute a standard,
specification, or regulation. Theinclusion of manufacturer names and trade namesisfor identification
purposes and is not meant to be considered an endorsement.

June 2004






Report No. 2. Government Accession No. | 3. Recipients Catalog No.

KTC-04-14/SPR241-02-1F

4. Titleand Subtitle 5. Report Date
June 2004
M aintenance and Oper ations Plan for 6 Performing Or ganization Code
Intelligent Transportation Systemsin
Kentucky
7. Author(s) 8. Performing Organization Report No.
Jennifer R. Wdton, P.E. and KTC-04-14/SPR241-02-1F

Joseph D. Crabtree, P.E.

10. Work Unit No. (TRAIS)

12. Sponsoring Agency Code 13. Typeof Report and Period Covered
Kentucky Transportation Center Find---SPR241-01
College of Enginesring

I 14, ing A
University of Kentucky Sponsoring Agency Code

Lexington, Kentucky 40506-0281

15. Supplementary Notes
Prepared in cooperation with the Kentucky Transportation Cabinet and the United States
Department of Trangportation, Federd Highway Adminigtration

16. Abstract

This report presents a Maintenance and Operations Plan for Intelligent Trangportation
Systems (ITS) in Kentucky. 1t was developed using substantial stakeholder input and provides
recommendations and specific srategies for supporting and coordinating I TS maintenance and
operations activities throughout the Kentucky Transportation Cabinet.

A literature review and nationa survey helped to identify other states and urban areas that had
dready completed work on ITS maintenance and operations. From this information, best
practices were developed that represented the lessons learned and practices implemented (or
suggested for implementation) by these states. Another survey was conducted to determine the
current state of I'TS maintenance and operaionsin Kentucky. In addition, a stakeholder forum
was held to identify problems and potentia solutions related to I TS maintenance and operations.
The following tasks were accomplished as part of this project: aliterature review and nationd
survey; development of best practices; assessment of current operations; a stakeholder forum,
and a development of the ITS maintenance and operations plan are included in this report.

Based on the best practices, Kentucky’s ITS maintenance and operations assessment survey,
and data from the stakeholder forum, 41 specific recommendations were developed. These
recommendations were organized into the following categories: planning/management of
maintenance and operations,; coordination and communications, documentation, tracking,
monitoring, and evaudtion; procurement; staffing; training; facilities and equipment; funding;
and contracting.

17. Key Words 18. Distribution Statement

Intelligent Trangportation Systems, Unlimited, with the approva of the
Maintenance, Operations, Management, Kentucky Transportation Cabinet
Pan, Technology

19. Security Classif. (of thisreport) | 20. Security Classif. (of thispage) | 21. No, of Pages 22. Price
72







TABLE OF CONTENTS

LIST OF TABLES ...ttt st e s nesne s benneans i
EXECUTIVE SUMMARY ..ottt sttt st nae st snesnesneans %
ACKNOWLEDGEMENTS ...ttt sttt s sbe e X
INTRODUGCTION.......ciiiitiieetieeeieiesie e se et e e eesaesaesaessessessessesseesesseessessessessessessensens 1
2 70 (0 01 o S 1
(@ o)L= w11 Y- OSSR 1
Maintenance and Operations of Intelligent Transportation Systems...........cccceceeeee. 2
The Process for Developing Kentucky’s ITS Maintenance and Operations Plan.......3
ITSMAINTENANCE AND OPERATIONSIN THEU.S. ..o 5
Literature Review and National SUIVEY...........coceeirieienenine s 5
[dentification Of BESE PraCliCeS ........ccocviireriririeeeeeie s 6
ITSMAINTENANCE AND OPERATIONS IN KENTUCKY .....ocoveieieieenene e 11
Inventory of ITS Equipment and SYSIEMS ........ccvveiereerecieseereeee e 11
Description of Current ITS PraCtiCeS........ovveiiiieiieie e 12
ASSESSMENT OF CURRENT PRACTICES: ISSUES AND OPPORTUNITIES......29
The Process for Assessing Current PraCtiCeS......oovvviieveiiesieseece e see e 29
Maintenance-Related Problems Listed 0N SUIVEY .........coceevveeeneeie e 29
Operations-Related Problems Listed 0N SUIVEY .........cooveiiiineniceeeesesie e 30
StAKENOI A FOTUM ...ttt sne s 31
Results of Stakeholder FOrUM ..........oooiiiiieieeeeee s 32
Follow-up from Stakeholder FOrum...........ooiiiriiiieieeee e 35
RECOMMENDATIONS. ... .ottt sttt nee e bbb nne s 37
Planning/Management of Maintenance and Operations ..........c.ccccevvveeieescieeseesineens 37
Coordination and COMMUNICALIONS.........c.ceuereerrerieseeseeseeseeseeeeesseeseeseesseessesseenees 37
Documentation, Tracking, Monitoring, and Evaluation..............ccccceeeevveienceeseenee. 37
PrOCUFEMIENT ... ne e 38
SEATING ettt nr e nnenne s 39
LI =11 USRS 39
Facilities and EQUIPMENT ........c.oiiie et ene e 40
FUNGING. .ttt b bbb nesnenne e 40
(@001 = ox 1 o S 41
REFERENCES. ...ttt sttt sttt sbe e e e e aensestesnesnenneas 43
APPENDICES. ...ttt bbbttt na e sae b 45
L o 0= 0o [ G USRS 46
APPENAIX B ..o e e 47

N 0 0= 0 G USRS 57






LIST OF TABLES

Table 1. Literature Review Findings Related to ITS Maintenance and Operations ......... 5
Table 2. Survey Findings Related to ITS Maintenance and Operations ...........cccccveeveeee. 6
Table 3. Kentucky ITS Projects and Points-of-Contact ...........cccceveveevienceseeneseseene, 11
Table 4. Responsibility for MaiNteNanCe ...........ccoeeereeieerierene e 13
Table 5. Responsibility fOr OPErations ...........cceeveeieiecie e 18
Table 6. Total Cost Analysis and RESUITS ........cceveriiiriiieee e 25






EXECUTIVE SUMMARY

This report presents a Maintenance and Operations Plan for Intelligent
Trangportation Systems (ITS) in Kentucky. 1t was developed using substantial stakeholder
input and provides recommendations and specific Srategies for supporting and
coordinating I'TS maintenance and operations activities throughout the Kentucky
Transportation Cabinet.

To provide direction for this project, asmal group of Kentucky's ITS stakeholders
was assembled. This group, referred to as the Study Advisory Committee (SAC), was
established in July of 2001. The SAC hedped to define the following tasks that would be
accomplished as part of this project.

Task 1. Literature Review / Nationd Survey

Task 2. Development of Best Practices

Task 3:  Assessment of Current State of ITS Maintenance and Operationsin
Kentucky

Task 4. Stakeholder Forum

Task 5. Development of the ITS Maintenance and Operations Plan

The literature review and nationa survey helped to identify other states and urban
areas that had already completed work on ITS maintenance and operations. States with
information pertinent to the development of Kentucky’s ITS Maintenance and Operations
Planincluded: Arizona, Arkansas, Cdifornia, Colorado, Florida, Kansas, Maryland,
Minnesota, New Hampshire, Oregon, Pennsylvania, Texas, and Utah. The best practices
were developed from the findings of the literature review and survey, and represent the
lessons learned and practices implemented (or suggested for implementation) by these
states. Some of the best practices documented within the report include: documenting
current activities, developing and maintaining a cost database, andyzing saffing
requirements, developing atraining program, prioritizing needs, and developing and
mantaning a spare parts inventory.

Next, another survey was conducted to determine the current state of ITS
maintenance and operations in Kentucky. The survey was distributed via email to the
person (or persons) identified as a primary point-of-contact for each ITS project in
Kentucky. Some of the ITS equipment identified for maintenance and/or operation
included: traffic cameras, dynamic message sgns (DMS), traffic detectors (loop, radar, or
video), traffic 9gnd systems, commercia vehicle eectronic clearance equipment, road
westher information systems (RWIS), computers, specidized software, and avariety of
communication systems.

The primary purpose of the survey wasto identify current ITS practicesin
Kentucky with regard to maintenance and operations. Information gathered from the
aurveysincluded: what is being done in terms of maintenance and operations, who
performs these activities, who oversees the projects, how are maintenance and operations
activities documented and tracked, and what cost is associated with these activities.
Findings from the sate survey included:



» Thetype of maintenance performed varies greatly from project to project. Each
ITS project is managed in a unique way and therefore maintenance is performed in
different ways with different levels of priority.

» For most projects, primary respongbility for maintenance lieswith aqudified
contractor. The two most significant exceptions to this rule are the coordinated
traffic sgna systems and the portable DMS.

» For many projects, primary responsbility for operations lies with in-house
resources. However, contractors are till utilized for certain projects where the
expertise is not available or where there is not adequate manpower.

» ThelTS Team within the Centrd Office Divison of Traffic Operations oversees
the development and implementation of dl ITS projectsin the state. The
management of many of these projectsis at the didtrict leve, with assstance
provided by the ITS Team as needed or requested.

» In-house maintenance activities are documented using the Operations Management
System (OMS). However, the activities being documented are generaly the more
“traditiond” road maintenance activities of the Kentucky Transportation Cabinet.
Many of the ITS maintenance activities are fill not being documented.

» Thecodt of maintaining and operating I TS equipment is often not known,
particularly for the work that is done in-house.

» Spare parts are maintained on a project- by-project bas's; there are no established
statewide criteriafor maintaining a spare parts inventory for specific ITS
equipment.

» Some of thein-house gaff performing maintenance and operations for the ITS
projects do receive specidized training. However, training is often acquired
through on-the-job experience.

Another part of the survey aimed at identifying specific maintenance and
operations problems. Nine maintenance-related problems and twelve operations-related
problems were identified through the surveys.

A stakeholder forum was aso used to identify problems and potentid solutions.
The 36 stakeholders in attendance were divided into three groups, and each group focused
on two questions. 1) “What are key issues or problems rdated to the maintenance and/or
operaions of Inteligent Trangportation Systems?’, and 2) “What are some strategies or
potentia solutions to address these issues?’. The key issues and problems identified
included such topics as. training, system architecture and standards, funding,
understanding the cost and benefits of ITS, maintenance support resources, coordination
and responsibility, and staffing levels. For each of the problem topics, four to twelve
drategies or potentia solutions were identified.



Based on the best practices, Kentucky’s I'TS maintenance and operations
assessment survey, and the data from the stakeholder forum, 41 specific recommendations
were developed. These recommendations were organized into the following categories.
planning/management of maintenance and operations, coordination and communications,
documentation, tracking, monitoring, and evauation; procurement; staffing; training;
facilities and equipment; funding; and contracting.
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INTRODUCTION

Background

Intelligent Trangportation Systems (ITS) technologies offer the promise of safer
and more efficient travel, with the cgpability to greatly enhance the capacity and
effectiveness of the existing surface trangportation network. However, smply ingtdling
new technologies does not automaticaly result in a safer and more efficient system.
Even the best technologies will have limited effectivenessif they are not properly
operated and maintained.

Throughout the early years of ITS deployment, the emphasis was on getting
systems deployed, often with little or no attention given to how the systems would be
maintained and/or managed. The structure, processes, and expertise of traditional state
trangportation agencies were focused on highway construction projects, not on
deployment and operation of high-technology systems. ITS projects are often
interdisciplinary, requiring cooperation and communication among multiple agencies.
These projects aso involve rapidly changing technologies, cresting aneed for Sate
agenciesto be flexible and agile.

Within the Kentucky Transportation Cabinet, responshbilities for TS maintenance
and operations activities are divided among multiple divisons. This cregtes the potentia
for redundancy and inefficiency, or for certain itemsto “fdl through the cracks.” It isnot
adwaysintuitively obvious how tasks and responsibilities should be alocated and how
activities should be coordinated. Deploying new technologies can place additiond
burdens on the Trangportation Cabinet’ s Didtrict Offices, which are dready challenged to
meet their workloads with limited saffing. Also, most Cabinet employees lack the
specidized training required to maintain ITS technologies. When maintenance is not
properly performed, the results can include diminished system performance, equipment
failures, and increased life-cycle costs.

Objectives

The primary objective of this study was to involve I TS stakeholders throughout
Kentucky in the devdopment of an ITS Maintenance and Operations Plan. The purpose
of the Plan is to provide recommendations and specific strategies for supporting and
coordinating I TS maintenance and operations activities throughout the Trangportation
Cabinet.

As part of the Plan development, it was necessary to investigate the costs
associated with maintaining and operating Kentucky's I TS hardware and software, and
then to develop recommendations for better identifying and minimizing those codts.



Another key element of the Plan development was to review and assess the work
performed by other states and regions. This review was used to identify “best practices’
in ITS maintenance and operations. These best practices were then incorporated into the
recommendations for Kentucky.

It is hoped that implementation of the recommendations developed under this
study will alow the Kentucky Trangportation Cabinet to make the most effective use of
scarce resources. Interagency communications will be clear and effective, and the
dlocation of responghilities will be logical and clearly ddlineasted. System maintenance
will be performed at the optimum intervals, by people with the proper expertise and
traning. Asareault, the effectiveness of existing and new ITS sysems will be
maximized, thus providing ahigh level of benefits to sysem users.

Maintenance and Oper ations of I ntelligent Transportation Systems

State and regiond trangportation agencies are quite familiar with the topic of
maintenance. It has long been the responsibility of these agenciesto maintain the
roadway itsdf, along with the various e ements of the roadsde environment (e.g.,
landscaping, Sgns, vegetation, fencing, lighting, etc.). With the growth that has occurred
in the number and sophidtication of traffic Sgna systems, many transportation agencies
have developed capabilities to maintain these traffic Sgnds, dong with their associated
sensors and controllers.

Despite this familiarity with maintenance, trangportation agencies dlill face
sgnificart chalenges with respect to operating and maintaining ITS technologies. These
technologies, by their very nature, tend to be “leading edge.” This meansthat thereisno
maintenance history and there are no established maintenance procedures. New
procedures must be developed, and new skills and expertise are needed to perform these
procedures. Specidized tools and equipment may be required, along with replacement
parts and components. In addition, the responsbility for maintaining I TS technologies
often fdls on personnd who dready have their hands full with other responghbilities. All
of these factors combine to make the maintenance of ITS technologies amgor chalenge
for trangportation agencies.

Here are some of the specific factors that tend to hinder the maintenance of ITS
technologies.

1. Thereisoften alack of adequate staffing to handle the increased respongbilities
of maintaining ITS technologies.

2. Therespongbhilities for maintaining I TS technologies are not dways clearly
defined in the organizationd structure.

3. Personne within the trangportation agency often do not have the training and/or
technica expertise needed to maintain new and sophisticated systems.



4. New sysems are sometimes ill in the “experimentd” stage, which can result in
frequent fallures and a high demand for maintenance.

5. For new systems, there may be alack of adequate documentation, such as
established maintenance procedures, spare parts lists, as-built drawings, €etc.

6. Maintaining new technologies frequently requires specidized tools and test
equipment that are not normaly available within trangportation agencies.

7. 1TS deployments involve both hardware and software, S0 software maintenance
becomes necessary.

The Processfor Developing Kentucky’s I TS Maintenance and Operations Plan

The first step in Kentucky’ s process for developing an ITS Maintenance and
Operations Plan was to establish a project steering committee. This committee, formally
known as a Study Advisory Committee (SAC), consisted of key ITS stakeholderswithin
Kentucky and was organized in July 2001. A project work plan was developed,
presented to the SAC, and gpproved the following month.

Thefirg task in the work plan was to conduct a literature review and a survey of
other states. The purpose of this step wasto identify other states or urban areas that have
prepared I TS maintenance and/or operations plans. Based on the results of this survey
and the associated literature review, a set of “best practices’ was identified and
documented. These best practices represent the lessons learned and practices
implemented by those states or regions that have established themselves as benchmarks
in the areas of ITS maintenance and/or operations.

The next step of the process was to conduct an assessment of the current state of
ITS maintenance and operationsin Kentucky. Thisincluded gathering information on
the current cost of I TS maintenance and operations activities in Kentucky, when such
information was available. 1t dso included a determination of how I TS operations and
maintenance activities are currently alocated, i.e., who currently has responsbility for
operating and maintaining the various systems. Thistask was completed using a survey
ingrument developed by the project saff. A list of dl existing I'TS projects in Kentucky
had previoudy been developed for another project. Using thislit, aprimary point-of-
contact (or system expert) was identified for each project. These system experts were
then surveyed to gather information on how the I TS technol ogies were operated and
maintained. The survey aso provided an opportunity for the system experts to identify
specific issues or chalenges related to I TS maintenance and operations.

To gather additiond information on issues, chalenges, and possible solutions, a
list of ITS stakeholders throughout Kentucky was developed, and a stakeholder forum
was held in February 2003. This forum used presentations, breakout groups, and
facilitated exercises to identify specific issues and chalenges related to maintenance and



operations of 1TS technologies in Kentucky. The stakeholders aso identified and
assessed possible solutions to the key issues.

Findly, using input from the “best practices,” the Study Advisory Committee, the
survey of sysem experts, and the stakeholder forum, the project staff developed a st of
specific recommendations related to I TS maintenance and operations in Kentucky. These
recommendations were incorporated into the I TS Maintenance and Operations Plan. The
Fan wasinitidly presented to the SAC for their review and comment in May 2003.
Severd iterations were produced, eventualy culminating in thisfinal version.



ITSMAINTENANCE AND OPERATIONSIN THE U.S.

Literature Review and National Survey

The literature and Internet review helped to identify nine publications or articles
with information relaing to the maintenance and/or operations of ITS. The publications
that were identified are listed below in Table 1 aong with their corresponding state or
region. Not al of these reports were actuad maintenance and operations “plans’, but they
did contain some informetion that could be beneficia for the development of Kentucky's
ITS Maintenance and Operations Plan. Topics covered in these articles included:
cos/funding issues, prioritizing repairs, preventive and response maintenance, training,

outsourcing, staff requirements, and equipment needs.

Publication Title

Corresponding State,
Region, or Agency

“Guiddines for Funding Operations and Maintenance of
ITSATMS’ (1)

Texas

“Travinfo/Traveler Information Center Operations and
Maintenance Manud” (2)

San Francisco, Cdifornia

“Oregon Department of Trangportation ITS Maintenance Oregon

Pan: Addressing the True Maintenance and

Organizationa Requirements’ (3)

“Incident Management Systems and Strategies. Treffic Arizona

Operations Center Operations Manuad” (4)

“PECOS—ITI DataModels’ (5) Arizona

“An TS Mantenance Plan for the 494 Integrated Minnesota

Corridor Traffic Management (ICTM) Project” (6)

“ITS Management and Operations— I TE Adopts Indtitute of Trangportation
Recommended Practices’ (7) Engineers

“CdTrans Digrict 7 TOSTMC Maintenance Master Los Angdes, Cdifornia

Plan’ (8)

“Traffic and Incident Management System for [-95in
the Philaddphia Aregl’ (9)

Philadd phia, Pennsylvania

Table 1. Literature Review Findings Related to I TS Maintenance and Operations

The nationd survey helped to identify other states that had prepared or were
preparing I TS maintenance and operations plans. An I TS point-of-contact was identified
for each state and surveyed to determineif they were aware of a plan within their state
(either on adate or regiona level) dedling with maintenance and operations of ITS
equipment. The survey form isincluded in Appendix A. When avdid email address
was available for the point-of-contact, the survey was distributed eectronicaly. Follow-
up phone calls were made to these people as necessary. If no email address was
available, the survey was conducted over the telephone.  Forty-nine states were surveyed
(Kentucky was excluded), and forty-eight responses were recorded.




In reference to a state maintenance and operations plan, six states responded that
they did have aplan or plansin existence, and two states responded that their plans were
being developed. With regard to aregiona plan within their state, two states responded
that they did have aplan or plansin existence, and another two responded that there were
plans under development. States that are currently working on either state or regiond
plansinclude: Arkansas, Colorado, Kansas, and New Hampshire. The completed plans
that were identified are listed in Table 2 below dong with the corresponding stete or
region. Copies of these plans were obtained and reviewed prior to the devel opment of
Kentucky’s ITS Maintenance and Operations Plan. 1t should be noted that some of the
publications obtained from other states or regions were not actualy maintenance and
operations “plans’, but strategic plans or other types of documents that included e ements

of ITS maintenance and operations.

Plan Title Corresponding State or
Region
“PECOS—ITI DataModels’ (5) Arizona
“Strategic Plan for Statewide Deployment of Intelligent Arizona

Trangportation Sysemsin Arizona’ (10)

“Strategic Plan for Early Deployment of Intelligent
Trangportation Systems on Interstate 40 Corridor Final

Report” (11)

[-40 Corridor in Arizona

“Cdifornia s Statewide Maintenance Manua — Chapter Cdifornia

K” (12)

“CALTRANS D Digtrict 7 TOSTMC Maintenance Master | Los Angeles, Cdifornia
Plan” (8)

“Travinfo/Traveler Information Center Operations and
Maintenance Manud” (2)

San Francisco, Cdifornia

“Operations, Management and Maintenance I ssues Forida
Paper” (13)

“Chesapeske Highway Advisories Routing Treffic Maryland
(CHART) Inteligent Trangportation System (ITS)

Maintenance Management Plan” (14)

“Oregon Department of Transportation ITS Maintenance Oregon
Pan: Addressing the True Maintenance and

Organizationd Requirements’ (3)

“Intdligent Transportation Systems Maintenance Plan” Oregon
(15

“ATMS Fidd Maintenance Manud” (16) Utah

Table2. Survey Findings Related to | TS Maintenance and Oper ations

| dentification of Best Practices

The information obtained from the literature and Internet review and the nationa
survey was used to develop a set of “best practices’. These “best practices’ represent the
lessons learned and practices implemented by those states or regions that have established




themsdves as benchmarksin the area of ITS management and/or operations. The “best
practices’ are summarized below.

Document Maintenance and Operations Activities

Logging maintenance activities helps a state to better understand their
mai ntenance requirements. 1t aso helpsto associate a cost for maintenance (see below),
and therefore better budget for these activitiesin coming years. Cdifornia, Arizona, and
Oregon have dl recognized the need to document maintenance activitiesrelated to ITS
infrastructure.

Develop and Maintain a Cost Database for Maintenance and Operations

In order to effectively budget for ongoing maintenance codts, severd states have
developed a cost database to track these costs. In generd, the following variables may be
consdered when estimating an annud cost for maintenance of each ITS dement:
replacement cycle, warranty period, preventive maintenance, and demand maintenance.
To support this effort, alog of dl maintenance activities should be kept.

The following states either have a database in place or have recognized and
documented the need for one: Arizona, Florida, Maryland, Oregon, Texas,
Massachusetts, Michigan, and North Carolina.

The Arizona Department of Transportation’s (ADOT) system is called PECOS
(Performance Controlled System). The primary objective of PECOSisto help ADOT
management Staff keep track of al activities that are related to highway maintenance and
better plan ahead based on historical data. The goa of ADOT wasto develop the
essentid cost data models required for incorporation of TS maintenance and operations
consderaionsinto PECOS. They wanted to have the ability to forecast maintenance and
operations costs associated with both existing and planned ITS.

Some dtates have developed a cost database to track operations costs, in order to
effectively budget for these costs also. The variables that should be considered when
estimating the cost of operations include personnd and physica plant requirements (i.e,
sdaries, bendfits, physica plant expenses, equipment, and uilities). Arizonaand
Maryland are two States that have done this.

Anayze Maintenance and Operations Requirements

It isimportant to andyze current ITS systems and eements to determine the types
of maintenance and operationsthat are required. Thisisacriticd first gep in the
development of a maintenance and operations plan, since these activities should be linked
to staff requirements and associated cost. Some of the states that have andlyzed their
maintenance requirements include: Arizona, Cdifornia, Maryland, and Oregon.



Andyze Staffing Reguirements for Maintenance and Operations

A gaffing plan identifies the requirements for sufficient, qudified, and
experienced gtaff for maintaining and operating ITS sysems. When developing a
gtaffing plan, it isfirst important to understand the needs and intent of the system, since
daff levels should be based on this.  As part of the staffing requirements, qudifications
and classfications should be developed for key employees. If specid sKills are needed or
cost advantages can be obtained, contracting for maintenance and operationa services
should be considered.

Some of the states that have recognized the need to develop staffing requirements
for ITS mantenance activitiesinclude: Arizona, Cdifornia, Florida and Oregon.
Oregon, in particular, has identified staffing resources — both in quantity and skill leve —
required to maintain ITS infrastructure, as well as the saffing resources that are currently
available. The Oregon plan aso makes recommendations where contracting may be most
gppropriate to address gaps in resource levels. Florida recommends that Saffing
requirements for operationa activities should aso be identified and anayzed.

Devdop a Training Program for Maintenance and Operations Personngl

It isimportant to develop and maintain an on-going training program in order to
provide awell-trained saff for maintaining and operaing systems. Thiswill help ensure
that staff can perform the maintenance and operations duties to which they have been
assigned. Cdifornid s plan for the Los Angdles areaidentifies training requirements for
daff. Floridarecommends that atraining program be developed and maintained.

Prioritize Maintenance Needs

Oregon has established guidelinesin order to prioritize their maintenance
requirements. They made two generdizations regarding guidelines developed by other
date agencies. (@) devices aretypicaly prioritized according to their relative importance
to the daily operation or integrity of the system, and (b) safety-related or traffic control
devices tend to have a higher priority than traveler information devices (3). In generd,
gakeholders should be involved with developing guiddines for identifying which repairs
should take highest priority. Horidaaso recommends that prioritization be consdered
for maintenance activities.

Develop and Maintain a Spare Parts | nventory

Some gtates have developed and maintained an inventory of al ITS sysem
components for maintenance purposes. To dlow personnd to do their job in atimely
manner, a spare parts inventory should be maintained. Cdifornia has done thisto ensure
that timely maintenance can be performed. Florida has aso seen the importance of
developing a spare parts inventory; it was recommended as part of their maintenance

program.



Develop a Maintenance Plan

A maintenance plan should be devel oped that addresses. maintenance
requirements, staffing and resource gaps, training programs for employees, a spare parts
inventory, prioritization of maintenance needs, and preventive mantenance.

A preventive maintenance plan should note dl materias, equipment, and
procedures that are needed to prevent problems with the eement or system. A preventive
maintenance program should reduce the overal demand maintenance that is necessary.
Severd dates have seen the need to develop a preventive maintenance plan for the ITS
infrastructure. The Cdifornia Department of Trangportation has devel oped a document
for the Los Angeles area and the San Francisco area that includes a description of the
necessary maintenance activities dong with the associated staff requirements and the
estimated cost for both preventive and corrective maintenance.

The Florida Department of Trangportation has also recognized the need for a
preventive maintenance plan.  They suggest that the plan should note al required
materids, equipment, and procedures for preventive maintenance. The State of Oregon
has developed a preventive maintenance schedule for dl ITS dementsin the state. The
Utah Department of Trangportation (UDOT) has an ATMS Field Maintenance Manuad to
identify and define standards for preventive maintenance and unscheduled maintenance
activities required for ATMS field devices. This Manua includes adiscusson of a
Maintenance Management System that allows UDOT to track devices, monitor failure
histories, and recommend preventive maintenance schedules based upon the recorded
falure higtory statistics, aswell as cost and supplier detail.

Develop an Operations Manua

An operations manua should be provided for system operator reference. Thisis
particularly rlevant for traffic management systems. Severd states and/or regions have
developed this type of manud for their traffic management centers.

Additiona Generd Recommendations

Other generd recommendations were aso identified as part of the “best
practices’. They included:

1. Maintain complete as-built and as-modified drawings and pecifications of al
system equipment.

2. Include maintenance and operations personnd in al phases of the project to
ensure that their perspective isincluded in al phases of the system life cycle.

3. Congder maintenance and operations costs when budgeting for projects.

4. System maintenance should be given high priority to minimize liability risk.

5. Obtain an annua maintenance contract on al computers and other hardware that
is not easly supported by agency maintenance staff.

6. Maintan adetaled inventory of al system components.
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ITSMAINTENANCE AND OPERATIONSIN KENTUCKY

For Kentucky, a survey was conducted to determine the current state of ITS
maintenance and operations. The survey was conducted dectronicaly viaemail with
follow-up phone interviews as necessary. A table summarizing the surveysis presented
in Appendix B. The survey results are discussed in the sections to follow.

Inventory of I TS Equipment and Systems

Thefirgt step in assessing I TS maintenance and operations was to identify the ITS
projectsin the state and a primary point-of-contact for each project. Table 3 below shows
the projects that were identified dong with a primary point-of-contact and, in some cases,

a secondary point-of-contact.

Project Primary Point-of - Secondary Point-of-
Contact Contact
AIRS System John Crossfield Baney Ledie
Anti-1cing Bridge Mike Caebs Glenn Anderson
ARTIMIS Leon Walden Bob Yeager
Commercid Vehicle Electronic Tim Adams
Credentiding
Commercid Vehicle Laptops/ Jeff Bibb
Wirdess Communications
Coordinated Signd Systems Didtrict Traffic Branch Tdma Lightfoot
Managers
Cumberland Gap Tunnd John Crossfied Don Breeding
Applications
Dynamic Message Signs Didgtrict Operations
Branch Managers
IFTA Clearinghouse Rick Taylor
IRISVan Jeff Bibb
IRP Clearinghouse Tim Adams
I-65 Bowling Green Scott Pedigo Todd Morrison
NORPASS Joe Crabtree
Rest Area Traveler Information Nancy Albright David Cornett
Remote Monitoring System Joe Crabtree
Road Wesather Information Systems Glenn Anderson
Transportation Operations Center Nancy Albright Joe Vick
TRIMARC John Crossfield Baney Ledie
Truck Rollover Warning System Kenny Potts Glenn Anderson
Weigh Station Networking Jeff Bibb
511 Leon Walden Nancy Albright

Table3. Kentucky’'sI TS Projectsand Points-of-Contact
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Most of the projects have avariety of ITS equipment that needs to be maintained
and/or operated. TS equipment within the state includes cameras, dynamic message
sgns (DMS), detectors (loop, radar, or video), sgnd systems, commercia vehicle
electronic clearance equipment, road weather information systems (RWIS), computers,
gpecidized software, and avariety of communication sysems. A completelist of the
equipment within each project is presented in Appendix B under the column,
“Components of the Sysem”.

Description of Current I TS Practices

Types of Maintenance and Operations Activities Performed

The type of maintenance performed varies depending on the system and the
equipment deployed for that system. A description of the maintenance activities for each
of the projectsis presented in Appendix B under the columns, “ Corrective Maintenance
Activities’ and “Preventive Maintenance Activities’.

Corrective maintenance is basicaly performed to repair or replace problematic
equipment. Preventive maintenanceistypicaly performed on aregular schedulein an
effort to prevent the equipment from failing. The extent of preventive maintenance
performed varies on a project-by-project basis. If funding and/or saffing requirements
do not dlow, then preventive maintenance is not practiced. The equipment is just
replaced or repaired on an as-needed basis. In generd, corrective maintenance is given
priority and preventative maintenance is performed as time and resources alow.

Who Performs It?

Both in-house resources and contract services are used to maintain and operate
ITS equipment in the gate. The decision on who performs the maintenance and
operationsis decided on a project-by-project bass. Table 4, on the following pages,
summarizes the maintenance responsibility, training, and problems associated with the
ITS projectsin Kentucky. For most projects, primary responsibility for maintenance lies
with aqualified contractor. The two most Sgnificant exceptionsto thisrule are the
coordinated Signd systems and the portable DMS. This equipment istypicaly
maintained by the Kentucky Transportation Cabinet’s Centra Office or by the Didtrict in
whichitresdes. Thel-65 Bowling Green project, the Truck Rollover Warning System,
and the Weigh Station Networking project also use in-house resources for maintenance.

Table 5 summarizes the operations responghility, training, and problems
associated with the I TS projectsin Kentucky. For many projects, primary respongbility
for operaions lieswith in-house resources. However, contractors are still utilized for
certain projects where the expertise is not available or where there is not adequate
manpower.
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Project

Maintenance

Primary
Responsibility

Secondary
Responsibility

Specialized Training
Required

Problems

Road Weather
Information
Systems

Bluegrass
Electric

KYTC - Central
Office, ITS Team

Knowledge of computers,
software, sensors, data
communications, telephony,
power distribution,
electromechanical sensors,
digital video cameras,
microwave Sensors, surge
protection.

Telephone line - 75%
Sensor and equipment
failures - 25%

CVs - laptops /
wireless
communications

SAIC

Certification by the vendor.

N/A

AIRS

Northrop
Grumman

Knowledge of electronics and
computers; vendor training was
provided at the time of
installation.

Have to rent equipment
to maintain system,
because the equipment
is not available in-
house.

ARTIMIS

Northrop
Grumman

Knowledge in electronics is
desired, training required for all
types of equipment, Fiber optic
certification is required,
occasionally a CDL license is
required, knowledge of C,
UNIX, Perl, cgi, php, HP
systems and system
administration is required.

Cumberland Gap
Tunnel

CGTA

They use a licensed
mechanical engineer, an
electronics specialist with
NICET certification, electricians
licensed by the Kentucky Dept.
for Mines and Minerals, and
maintenance personnel with
welding certification.

Some unresolved
difficulties with the
custom software for the
system.

IRIS Van

IRIS Company

KVE

Each officer is trained by the
IRIS company.

None.

NORPASS

IRD

Kentucky
Transportation
Center

General electronics and
computer skills and experience;
specialized expertise in DSRC
technology, antennas, and
radio frequency transmission.

Rest Area Traveler
Information

Meteorlogix

Rest Area Staff

Electronic technician is
preferred, do not know of
specialized training.

Getting the contractor to
maintain the equipment
in a timely fashion.

Table4. Responsibility for Maintenance
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Maintenance

Project Primary Secondary Specialized Training Problems
Responsibility | Responsibility Required
CRS Kentucky General training and expertise
Remote Transportation |in electronics; specialized
Monitoring Center training in digital and high-
System resolution cameras.
Northrop Basic electronics background |Lightning strikes, dirty
Grumman with vendor training for each camera domes from
TRIMARC item. rain, snow, resets of
equipment after adverse
weather.
BeVocal and | KYTC - Office of |None. None.
511 Telephone Information
Service Provider Technology

C.V. Electronic [No information available for report.
Credentialing

IRP Clearinghouse [No information available for report.

Anti-Icing Bridge [This system is not being used.

State of New Unknown. Unknown.
!FTA York Technology
Clearinghouse Staff
District 1  [No information available for report.
District 2 - Vendor No training at all, most is Most problems are from
District 2 |Repair Garage learned by the manual or wear and tear because
experience. they are used a lot.
Central Office - |Central Office -  |No information available for report.
District 3 |Traffic Maintenance
Operations
n
E District 4 |There are no portable DMS assigned to this district.
o District 5 District 5 - Safeti-Co Common sense and basic Keyboards at times
<_ch Istrict County Crews mechanical skills. cause problems.
% District 6 [No information available for report.
o District 7 - General electrical trouble- The signs contain a self
Equipment shooting knowledge. charging system. If left
Garage unattended for long

periods of time, the
water in the batteries
seems to evaporate.
This can damage the
batteries.

District 7

Table4. Responsibility for Maintenance (continued)
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Maintenance

Project Primary Secondary Specialized Training Problems
Responsibility | Responsibility Required
District 8 - Vendor All other repairs have been Lack of expertise in the
Equipment performed by manufacturer, but |Division of Equipment in
personnel or having knowledgeable the district. Even if
County personnel in the Division of these units are
Maintenance Equipment in Districts is purchased under a
personnel imperative for continued construction project and
operation of these signs. then turned over to
Operations, they should
District 8 he ?SSigned o
Equipment and given a
number to ensure they
are maintained on a
%) regular schedule so that
% they will be ready when
o needed. Lack of
g responsibility for these
*g units has been a
o problem.
District 9 No information available for report.
District 10 - General electrical, mechanical, |Normal wear and tear.
o Traffic and and hydraulic system Some keyboard
District 10 |Equipment knowledge. problems.
personnel
District 11  |No information available for report.
District 12 - Computer, electrical, and Keeping the LED
Traffic communication equipment modules clean, we are
District 12 skills. in the process of
building a cover over
the modules.
Central Office - Radio communication operation
Traffic & Traffic and installation, 170 controller
Electronic Shop operations, Wapiti w4iks
software-local, wapiti w7osm
software-master, translink or
o | Central Office trafficview software, TSIS -
= Synchro software, Jamar board
2 for counting vehicles, delay
(% studies, and travel time, IMSA
= training and certifications.
[
=
n
District 1 |No information available for report.
District 2 - Traffic The District's signal crew
o attends IMSA traffic signal
District 2 classes and receives on the job
training.

Table4. Responsibility for Maintenance (continued)
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Maintenance

Project Primary Secondary Specialized Training Problems
Responsibility | Responsibility Required

District 3 - Traffic There is no specialized training [None to this point.

required. All training is

District 3 consistent with that needed for
maintenance of regular traffic
signals.

Central Office - [District 4 - Traffic |Radio communication operation

Traffic and installation, 170 controller

Operations operations, Wapiti w4iks
software-local, wapiti w7osm

District 4 software-master, translink or
trafficview software, TSIS -
Synchro software, Jamar board
for counting vehicles, delay
studies, and travel time, IMSA
training and certifications.

District 5 - Traffic IMSA Level | & Il certification, |Systems with no radio
thorough understanding of require significantly
signal design and controller more attention due to

District 5 programming. lack of communication
between signal and with
office computer

£ (remotely).
% District 6 |No information available for report.
a District 7 |No information available for report.
T District 8 - Traffic [Motorola We were not given training on  |The DARCOM system
S the DARCOM system. was being phased out of
n Motorola gave very limited production when it was
technical support for this implemented.
system. We learned on the job.|Therefore, technical
Training for MDS units was support was very
given in the field by Central limited, replacement
Office - Traffic. radio became harder

District 8 and harder to find and
repair was extremely
costly. Without
technical support and
training, troubleshooting
radio problems was
limited. It was either a
good radio or it had to
be repaired by Motorola.

District 9 |No information available for report.

District 10 - IMSA training and certifications |The existing signal

Traffic and a minimum of 5 years of system in operation has

_— specialized signal technician no maintenance
District 10 o h .
training/experience in needed. [problems other than
signal system clock
coordination.

Table4. Responsibility for Maintenance (continued)
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Maintenance

Project Primary Secondary Specialized Training Problems
Responsibility | Responsibility Required
» District 11 - IMSA (International Municipal |No major problems.
q% District 11 Traffic Signgl Associatiqn) Certification
2 for Signal Technicians.
>
n
= District 12 - System operation training,
=1 District 12 Traffic radio programming and
D operation of equipment.
Central Office - |District 3 - Traffic [Knowledge of computers, Some problems with the
ITS Team software, sensors, data ADDCO sign modules
communications, telephony, failing.
1-65 Bowling plower dlstn;)utl_on,I
Green electromechanical sensors,

digital video cameras,
microwave Sensors, surge
protection.

Truck Rollover
Warning System

District 2 - Traffic

No training has been received
for this system.

There were several
problems and
malfunctions during the
time period the warranty
was active. Problems
included: not being able
to communicate with the
system, system not
operating, and system
transmitting faulty data.
Since the warranty has
expired, we have not
had any serious
problems. We
sometimes cannot
communicate with the
system, but usually
within a week,
communication is
recovered.

TOC (since the
TOC has moved
into a new facility,
some comments
may not be
applicable)

Contract vendor
(radio and
satellite feed)

Central Office -
Operations

Knowledge of the system and
basic computer knowledge is
necessary. Special knowledge
of radio systems is required to
maintain the radio.

The computers need
rebooting on a regular
basis. The radio system
is 15-20 years old and
needs regular corrective
maintenance.

Weigh Station
Networking

KVE - Systems
Support person

Central Office -
Office of
Information
Technology

Networking, computer setup
and software maintenance.

None specific.

Table4. Responsibility for Maintenance (continued)
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Project

Operations

Primary
Responsibility

Secondary
Responsibility

Specialized Training
Required

Problems

Road Weather
Information
Systems

KYTC - Central
Office, ITS
Team

Knowledge of Labview
programming, computers,
software, sensors, data
communications, telephony,
power distribution,
electromechanical sensors,
digital video cameras,
microwave sensors, surge
protection.

Very few - state office building
network maintenance will
sometimes interrupt operation.

CVs - laptops /
wireless
communications

SAIC

One day training received on
the system; and one day to
become NCIC certified.

Small bugs early; coverage issues
have been resolved.

AIRS

Northrop
Grumman

Knowledge of electronics
and computers; vendor
training was provided at the
time of installation.

None.

ARTIMIS

Northrop
Grumman

Training is required and is a
minimum of 120 hours,
including a written test

if live recordings are made, a
good speaking voice is
essential.

None.

Cumberland Gap
Tunnel

CGTA

Staff was trained as an
obligation of the construction
contractor; new personnel
receive the necessary job
training.

None.

IRIS Van

KVE

2 to 3 days hands-on training
with IRIS company.

None.

NORPASS

Kentucky
Transportation
Center

Training in use of system
software; familiarity with
system enrollment
requirements.

Lack of convenient access to
credentials information for trucks
that do not have Kentucky as their
base state.

Rest Area Traveler

KYTC - Central
Office, Division
of Maintenance

Rest Area Staff

1. Training in the software.
2. None.

System is slow to update
information due to satellite
connection, requires using

Information software that is old and not used
for any other purpose now.
KVE Staff General training on how to Nighttime operation is poor due to
use the system. insufficient lighting; system also
Remote generates false triggers; staffing
Monitoring shortages make it difficult for
System anyone to spend time monitoring

the system.

Table5. Responsibility for Operations
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Operations

Project Primary Secondary Specialized Training Problems
Responsibility [ Responsibility Required

Northrop Skill setincludes: program |An extension of operational hours

Grumman management and fiscal or further system enhancements
control, systems are needed to provide 24/7
engineering, computer effectiveness.
systems administration,

TRIMARC electrical engineering, -

software engineering, public
communications protocol,
ITS engineering,
transportation planning, and
civil engineering.

BeVocal Transportation |Knowledge of how to input  |System has crashed once due to

Operations  |RCR information into the 511 |failure of calls to "roll-over" to a
Center, State |system. pool of spare telephone circuits.
Police Dispatch
centers, District
ol1 Offices, and
regional
operations
centers

C.V. Electronic
Credentialing

No information available for report.

IRP Clearinghouse

No information available for report.

Anti-Icing Bridge

This system is not being used.

IFTA No information available for report.
Clearinghouse
District 1  |No information available for report.
District 2 - None needed, just follow the |Transporting them is probably the
Maintenance directions in the manual. only problem because the
District 2 |and Traffic vibration of pulling them down the
road can lead to loose
connections with wiring.
n District 3 - Central Office - [No information available for report.
% District 3 |Maintenance Traffic
° Operations
g District 4 [There are no portable DMS assigned to this district.
o District 5 - Ability to read manual and They are still not able to use
o Foreman, DME, type. Following instructions [remote access with signs.
TEBM and is helpful. Problem could be with laptop,
District 5 Technicians modem, or software. A possible
solution is to purchase ADDCO
laptops, which are built to use with
signs.
District 6 |No information available for report.

Table5. Responsibility for Operations (continued)
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Operations

Project Primary Secondary Specialized Training Problems
Responsibility [ Responsibility Required
District 7 - None. None.
District 7 [Equipment
Garage
District 8 - All other repairs have been  |Lack of expertise in the Division of
Maintenance performed by manufacturer, |Equipment in the district. Even if
Engineers, but having knowledgeable these units are purchased under a
Construction personnel in the Division of  [construction project and then
personnel, or Equipment in Districts is turned over to Operations, they
County imperative for continued should be assigned to Equipment
District 8 |Superintendents operation of these signs. and given a number to ensure
they are maintained on a regular
schedule so that they will be ready
when needed. Lack of
responsibility for these units has
been a problem.
n
3
© District 9 [No information available for report.
< District 10 - District 10 - General knowledge of unit's |Other than normal wear and tear;
‘g Traffic Section utilizes |mechanical, electrical, battery capacity in extend usage
o the DMS hydraulic workings is during low sunlight periods and
required. A good some keypad problems.
understanding and review of
District 10 ADDCO owner manual for
operating units. Specialized
training in the proper
management and effective
use and messaging should
be made available.
District 11  |No information available for report.
District 12 - Computer knowledge. Poor software, but 3rd revision
Letcher County working OK.
District 12 |[Construction
(Resident
Engineer)

Table5. Responsihility for Operations (continued)
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Project

Operations

Primary
Responsibility

Secondary
Responsibility

Specialized Training
Required

Problems

Signal Systems

Central Office

Central Office -
Traffic and
Traffic Electronic
Shop

Knowledge of the tables on
the Wapiti card used the 170
controller to adjust timing.
Knowledge of the purpose
and functionality for a
coordinated signal system.

There are sometimes
communication problems with the
Division of Construction. Detector
loops are paved over in
repavement projects or cut in road
widening projects. The signal will
not work efficiently until the loops
are fixed. Video detection can be
impaired by shadows on the
roadway around or near the stop
bar where it is pointing. The
detector will sometimes put in a
call if it picks up a shadow and
thinks it's a car. Numerous
objects including trees and walls
depending on the location of the
sun can cause shadows.

District 1  |[No information available for report.
District 2 -[l-)rlz;frlft 2 No.
Central Office - Knowledge of the tables on  |None.
Traffic the Wapiti card used the 170
controller to adjust timing.
District 3 Knowledge of the purpose
and functionality for a
coordinated signal system.
Central Office - |[District 4 - Knowledge of the tables on  |There are sometimes
Traffic Traffic the Wapiti card used the 170 [communication problems with the
controller to adjust timing. Division of Construction. Detector
Knowledge of the purpose loops are paved over in
and functionality for a repavement projects or cut in road
coordinated signal system. |widening projects. The signal will
not work efficiently until the loops
are fixed. Video detection can be
District 4 impaired by shadows on the
roadway around or near the stop
bar where it is pointing. The
detector will sometimes put in a
call if it picks up a shadow and
thinks it's a car. Numerous
objects including trees and walls
depending on the location of the
sun can cause shadows.
District 5 - IMSA Level | &I Some systems do not currently
Traffic certification, thorough have remote communication
District 5 understanding of controller capability.

program and signal

operation.

Table5. Responsihility for Operations (continued)
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Operations

Project Primary Secondary Specialized Training Problems
Responsibility [ Responsibility Required
District 6 |No information available for report.
District 7 |No information available for report.
District 8 - Knowledge of 170 and radio | Troubleshooting the DARCOM
Traffic units. Knowledge of WAPITI [radio system. There was no
software required for analysis software or technical
programming. Knowledge of |support. Communication between
MDS software for master and office was also
programming units. difficult. With the MDS units there
District 8 is analysis software for
troubleshooting. This should aid
in keeping cost to a minimum.
With Motorola, the radio unit was
either working or had to be sent
for repair.
g District 9  |No information available for report.
) District 10 - IMSA training and Incorrectly engineered signal
2 Traffic and certifications and a minimum [systems and lack of follow through
(:_; Central Office - of 5 years of specialized and coordination between Central
c Traffic signal technician Office and District Traffic
-‘U—? Operations training/experience in personnel. One signal system
needed. installed utilized a radio
District 10 communication system to tie
signals together that never
worked. Two (2) camera
detection systems would not work
in area that heavy fog occurs.
I District 11 - IMSA Signal Technician No major problems.
District 11 Traffic Certification.
District 12 - Traffic signal system
Traffic and expertise.
District 12 |Central Office
Traffic
Operations
District 3 - Ability to set up and use dial-|Currently, the camera images
Operations and up Windows networking, must be manually retrieved by
Construction browsers, ADDCO Brick calling the site and viewing the
I-65 Bowling  ((Resident control software. Ability to |image on a browser. Only one
Green Engineer) compose appropriate person at a time can view the

messages for display.

image and the process is
cumbersome.

Table5. Responsbility for Operations (continued)

22




Operations

Project Primary Secondary Specialized Training Problems
Responsibility | Responsibility Required
District 2 - Minimum specialized training |Frequent problems
Truck Rollover |Traffic is required. communicating with this system.
Warning System
TOC (since the [Office of Training as a dispatcher and |[Training.
TOC has moved |Transportation training on the software in
into a new facility,|Operations the Center.
some comments
may not be
applicable)
KVE - Systems |Central Office - |N/A N/A
. ) Support person |Office of
Weigh Station Information
Networking Technology

Table5. Responsibility for Operations (conti nued)
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Management Structure

The ITS Team within the Central Office Divison of Traffic Operations oversees
the development and implementation of al ITS projectsin the sate. However, this group
is not dways involved with the maintenance and operation of these systems. The
management for many of these projectsis a the digtrict level, with assistance provided by
the ITS Team as needed or requested. Depending on the district and the interest leve of
various divisons, the project may be managed by the Divison of Operations, Divison of
Traffic, or Divison of Equipment. The larger regiona projects and the Statewide projects
are typicaly managed by the ITS Team.

Documentation and Tracking

Asof July 1, 2002, in-house maintenance activities are documented using the
Operations Management System (OMS). However, the activities being documented are
the more “traditiona” road maintenance activities of the Transportation Cabinet. Many
of the ITS maintenance activities are dill not being documented. The Kentucky
Trangportation Cabinet equipment and maintenance garages and the traffic barnsin each
digrict uss OMS. Both preventive and corrective maintenance are documented in this
system. Employees document their maintenance activities, equipment and materid
usage, and labor hours. The OM S interfaces with the Kentucky Transportation’s Cabinet
payroll systlem and financid system. This system helps to track maintenance activities
and their associated costs.

Maintenance and Operations Costs

The cost of maintaining and operating 1 TS equipment is often not known,
particularly for the work that is donein-house. Some of thisinformation is now being
tracked and documented in the OMS, but the system isrdatively new and is not yet fully
utilized. This system should eventudly help the Kentucky Transportation Cabinet better
identify costs associated with maintenance and operations activities. In generd, costs
that are associated with out-sourced projects are more easily identified because the
contractor isbeing paid a pecific amount. However, it may gill be difficult to
differentiate between specific costs for maintenance and operations activities for these
projects. For in-house resources, it is not easy to associate a cost with a particular
project, since the resources are often used for severa different projects. Costs for
maintenance and operations activities are identified (if possble) for the ITS projectsin
Kentucky. That information is summarized in Table 6 on the following pages.
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$150,00 (system
administration)

Project Annual Cost for Annual Cost for

Maintenance Operations Total Cost / Year

$82,000 in 2002 (includes $21,000 $103,000

Road Weather installation costs)
Information Systems
CVs - laptops / wireless To be determined. To be determined Unknown
communications

AIRS <$1000 <$15,000 <$16,000

$350,000 (labor & repair $35M $1 Million (KYTC's
costs) share is 25% of total -
ARTIMIS

$4 Million)

$144,000 $251,500 (raw $197,750 (KY is
Cumberland Gap labor cost) reimbursed for 50% of
Tunnel the total - $395,500)
IRIS Van $2000 to $5000 $1000 to $5000 $3000 - $10,000
1. $61,400 (may include $150,000 (but $361,400
operations and amount reduces
NORPASS maintenance) each year)
2. $150,000
Unknown (This system is Unknown. Unknown.
leased from Meteorlogix for
Rest Area Traveler $85 680 - which is for
Information standard service.)
Remote Monitoring $6000 to $8000 None. $6000 - $8000
System
TRIMARC ~$300,000 ~$1.5 million $1.8M
$12000 (included in $213,000 $70,000 - $82,500
511 $213,000 paid to BeVocal)

C.V. Electronic
Credentialing

No information available for report.

IRP Clearinghouse

No information available for report.

Anti-lcing Bridge

This system is not being used.

IFTA Clearinghouse

No information available for report.

0 District 1 No information available for report.
= - Varies on use of DMS| Varies on use of Unknown.
&) District 2
o DMS
2 District 3 No information available for report.
DE_; District 4 There are no portable DMS assigned to this district.
District 5 $9,000 | $9,000 $18,000

Table6. Total Cost Analysisand Results
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Annual Cost for

Annual Cost for

Total Cost / Year

Project Maintenance Operations
No information available for report.
District 6
” District 7 $5000 ($500 / DMS * $5000 ($500 / $10,000
= Istric 10 DMS) DMS * 10 DMS)
I District 8 Unknown. Unknown. Unknown.
S District 9 No information available for report.
S $2000 - $7500 ($400 -| $2000 - $7500 $4000 - $15,000
o $1500 / DMS * 5 DMS| ($400 - $1500 /
District 10 (depending on DMS * 5 DMS
usage)) (depending on
usage))
District 11 No information available for report.
District 12 N/A N/A N/A
. 60,000 (5 system 60,000 (5 120,000
Central Office $ (5 systems) $systems€) $
District 1 No information available for report.
Cost is negligible. Cost is negligible. | Cost is negligible. (The only
monthly cost is the phone
District 2 bill.)
n
5
7 Not operating long | Not operating long Unknown.
@ District 3 enough to determine. enough to
= determine.
> et Refer to answers provided by the Central Office Staff for Coordinated
= District 4 .
2 Signal Systems.
1000 t t 1000 2000 t tl
% District 5 $ per intersection _$ per $ per intersection
s intersection
g District 6 No information available for report.
8 District 7 No information available for report.
District 8 $3,400 | $17,000 | $20,400
District 9 No information available for report.
District 10 $300 - $500 $300 - $500 $600 - $1000
$8000 ($1000 / $4000 ($500 / $12,000
District 11 system * 8 systems) system * 8
systems)
District 12 N/A N/A N/A

Table6. Total Cost Analysisand Results (continued)
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Project

Annual Cost for
Maintenance

Annual Cost for
Operations

Total Cost / Year

I-65 Bowling Green

None.

Unknown at this
time.

Unknown at this time.

Truck Rollover
Warning System

No information available for report.

TOC Unknown. Unknown. Unknown.
Weigh Station N/A N/A N/A
Networking

Table6. Total Cost Analysisand Results (continued)

Logigtics

Spare Parts

Spare parts are maintained on a project-by-project basis, there are no established
Statewide criteriafor maintaining a spare parts inventory for specific ITS equipment. The
availability of spare partsis greatly dependent on the person or group managing the ITS

project.

Training

Most of the ITS projectsin Kentucky require some knowledge of computers and
electronicsin order to maintain and/or operate the equipment. In fact, some of the
projects require very speciaized knowledge of the equipment. These projects are often
the ones that are outsourced to a consultant. The consultants tend to have highly
knowledgeable and well-trained Saff.

Some of the in-house gaff performing maintenance and operations for the ITS
projects do receive specidized training. However, training is often acquired on-the-job
by experience. In some situations, the Kentucky Transportation Cabinet has required that
the vendor supply training to Cabinet personnel prior to acceptance of the equipment.
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ASSESSMENT OF CURRENT PRACTICES: ISSUESAND OPPORTUNITIES
The Processfor Assessing Current Practices

The assessment of current ITS maintenance and operations practices in Kentucky
depended on two primary information sources. One source was the survey of “system
experts’ throughout the state, as described in the previous section. The other source was
the stakeholder forum held in February 2003.

The survey of system experts was sent to 36 sdlected experts throughout the state,
requesting specific information on 21 projects. Surveys were completed and returned on
17 of the projects. The survey was deemed “not applicable’ for one project, because the
system was not being used. For another project, a partialy completed survey form was
returned. No information was received for two projects.

The primary purpose of the survey was to gather information for describing
current practices. However, the survey also provided an opportunity for the system
experts to identify specific maintenance-related or operations-related problems of which
they were aware. Nine of the completed surveys provided information on maintenance-
related problems, while 12 surveys described operations-related problems. These
problems are listed below.

Maintenance-Related Problems Listed on Survey

a For the Roadway Wegther Information Systems (RWIS), problems with the
telephone line represent 75% of the maintenance issues, while sysem and
equipment fallures make up the remaining 25%.

a For the Auto Incident Recording System in Louisville, the agency hasto rent
equipment to maintain the system, because the equipment is not available in-
house.

] For traffic 9gnd systems, there are severd issues, including:

o Signd sysem clock coordination.

0 Limited technica support for Darcom system (was being phased out of
production when implemented)—Ilimited avallability of replacements and
costly repairs.

0 Time-based sysems (no radio) require significantly more attention.

a For the Cumberland Gap Tunnd, there are some unresolved difficulties with the
custom software for the system.

a For dynamic message Sgns, thereisalack of expertise in some of the didtricts,
and thereisalack of clear respongbility for these units.
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For 1-65 in Bowling Green, there is a problem with modules failing for the
ADDCO dynamic message Signs.

For the Rest Area Traveler Information system, there is a problem getting the
contractor to maintain the equipment in atimely fashion.

For the Transportation Operations Center, the computers need rebooting on a
regular basis. Theradio system is 15-20 years old and needs regular corrective
maintenance. (Thiscomment may no longer be vaid sncethe TOC isnow in a
new fadility.)

For TRIMARC, there are problems with lightning strikes, dirty camera domes
(from rain and snow), and resets of the equipment after adverse wesather.

Operations-Related Problems Listed on Survey

Q

For the Roadway Westher Information Systems (RWIS), there are very few
operationd problems, but State Office Building network maintenance will
sometimes interrupt operations.

For the commercia vehicle enforcement Igptopsin cruisers and wirdess
communications, there were some smdl bugs early. The coverage issues have
been resolved.
For traffic Sgnd systems, there are severd issues, including:
0 Some systems do not have remote communication capability.
Thereis no technica support with the Darcom systems.
Sometimes |oop detectors are paved over.
Video detection systems do not aways work properly.

o O O O

Incorrectly engineered sgnd systems, and alack of follow-through and
coordination with districts and centrd office.

One radio communication system never worked.
Two video detection systems never worked in an areathat had heavy fog.

For dynamic message Sgns, there are severa issues, including:
0 Poor software.
0 Batery capacity in low-sunlight conditions.
0 Trangporting the Sgns can lead to loose connections with wiring.
0

Not able to use remote access with signs—problem could be with laptop,
modem, or software. Possible solution: purchase ADDCO laptops, which
are built to use with Sgns.
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a For 1-65 in Bowling Green, currently the cameraimages must be retrieved by
cdling the Ste and viewing the image on abrowser. Only one person a atime
can view theimage, and the processis cumbersome.

a For commercid vehicle dectronic screening (i.e., NORPASS), thereisalack of
convenient access to credentias information for trucks that do not have Kentucky
astheir base date.

a For Rest Area Traveler Information, the system is dow to update information due
to satdlite connection. It requires using software that is old and no longer used
for any other purpose.

a For the Remote Monitoring System, there are severd issues, including:

0 Nighttime operation is poor due to insufficient lighting.

0 Thesystem generatesfasetriggers.

o Staffing shortages make it difficult for anyone to spend time monitoring
the system.

a For the Statewide Transportation Operations Center, training is an issue.

a For TRIMARC, an extension of operationa hours or further system
enhancements are needed to provide 24/7 effectiveness.

a For the Truck Rollover Warning System, there are frequent problems
communicating with the system.

a For the 511 System, the system has crashed once due to failure of cdlsto “roll
over” to apool of spare telephone circuits.

Stakeholder Forum

The stakeholder forum was held on February 19, 2003, in Lexington, Kentucky.
There were 36 stakeholdersin attendance & the forum. After a preliminary presentation
on ITS, the background of the project, and the purpose of the forum, the stakeholders
were divided into three breakout groups. Each breakout group worked through a two- part
exercise. For the first part, each group addressed the following question, using a
“consensus workshop” process.

“What are key issues or problemsrelated to the maintenance and/or operations
of Intelligent Transportation Systems?”

Each group brainstormed issues, grouped these issuesinto categories, and then
voted to establish the relative importance of each category.
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Following a break, the groups reconvened for the second part of the exercise.
Each group was assigned two or three of the highest-ranked categories from the first part
of the exercise. For these categories, they were asked the following question:

“What are some strategies or potential solutions to address these issues?”

After braingorming to identify potentia solutions, the group spent sometime
ranking the potentid solutions. Each potentid solution was ranked in terms of its
potentia effectiveness and in terms of the amount of effort that would be required to
implement the solution.

The “raw output” of the stakeholder forum is presented in Appendix C. A
summary of the resultsis presented in the following discussion.

Results of Stakeholder Forum

As might be expected, there were severa issues (or categories of issues) that
surfaced in more than one of the breakout groups. Usually, the categories were given
somewhat different names by the different breakout groups, but the individua issues
within the category could be used to determine if the categories were redly the same.
The top categories of issuesidentified by the stakeholders were asfollows. They are
listed in descending order, based on the total number of votes they received in the three
breakout groups.

1) Training, education, and specidized expertise

2) System architecture and equipment standardization

3) Funding for operations and maintenance

4) ldentifying and understanding the costs and benefits of I TS technologies

5) Maintenance support resources (effective preventive maintenance program and
procedures, manuals, tools, test equipment; etc.)

6) Coordination and respongbility for ITS mantenance

7) Adequate gaffing levels

For each of these categories, the groups identified from four to twelve Strategies
or potentia solutions. Each of these was then evaluated based on its anticipated
effectiveness (or vaue) and the leve of effort (or funding) that would be required to
implement it. Based on thistype of andyss, the mogt attractive strategies would be those
that have high value and require low effort. The leadt atiractive options are those that
have low vaue but require high effort.
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Thefollowing isaligting of the more “attractive’ drategies suggested for each of

the categories of issues.

1)

2)

3)

Training, education, and specidized expertise.
a) ldentify training needs.

b) Mandate (within contracts) that vendors for ITS equipment must provide on-going
training.

¢) Conduct an inventory of the sysemswe have.
d) Providejob-specific, hands-on training.

€) Deveop aprogram manud (including training requirements and the purpose of
the system) for each of our ITS projects or systems. — High effort required

f) Develop anoperationa manua for each of our ITS projects or syssems. —High
effort required.

System architecture and equipment standardization.

a) Useloca technical support. Choose vendorsthat can provide loca support for
the system. — High effort required.

b) Requireinteroperability for dl systems. — High effort required.

¢) Deveop and implement responsive procurement procedures. — High effort
required.

d) Deveop and use precise specifications when procuring I TS technologies. — High
effort required.
Funding for maintenance and operations.

a) Incorporate maintenance, operations, and life-cycle costs into the process for
developing and implementing new projects.

b) Lobby in Washington, DC for funding to support Kentucky’s ITS initiatives.
c) Look a optionsfor privatizing maintenance and operations activities.

d) Look a usng grant money to support mgjor projects, thus freeing up date
resources for maintenance and operations.

€) Undertake public support campaigns to foster support for ITS.
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4)

5)

6)

f)
9

h)

)

Charge utility companies for the use of gate right-of-way. — High effort required.

Make the case to decison-makers for dedicated ITS funding. — High effort
required.

Increase the budget for the Divison of Traffic Operations to include maintenance
and operations activitiesfor ITS. — High effort required.

Implement toll roads with ITS technologies built-in. — High effort required.

Privatize the congtruction and operation of selected roadways. — High effort
required.

Identifying and understanding the costs and benefits of ITS technologies.

a)
b)

c)

d)

€)

Conduct user surveys.

Conduct outreach to users to convey to them the value and benefits of ITS
technologies.

Conduct outreach to managers/decision-makers to convey to them the value and
benefits of ITS technologies.

Make sure dl ITS projects and systems have user-friendly hardware and software.
— High effort required.

Provide timely and accurate information to users. — High effort required.

Maintenance support resources (effective preventive maintenance program and
procedures, manuals, tools; test equipment; etc.).

a)
b)

c)

d)

Schedule maintenance.

Identify preventive maintenance requirements for dl syssems and make this
information available to technicians— High effort required.

Have preventive maintenance items onhand; prioritize/manage. — High effort
required.

Support the maintenance schedule. — High effort required.

Coordination and respongbility for ITS maintenance.

a)
b)

Define system owner.

Edtablish guiddines for “repair versus replace’ decisonmeking.
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<)
d)

| dentify maintenance needs.

Develop amaintenance strategy, including the level of maintenance and whether
it should be in-house or out-sourced. — High effort required.

7) Adeguate gaffing levels.

a)

b)

<)
d)

€)

f)
o)

Identify the needs for trained personnel and the consegquences of not having the
necessary personndl.

Outside training (e.g., vendors).
Cross-traning.
More funding. — High effort required.

Cap issues — raise or remove the limits on number of personnd. — High effort
required.

Career ladder potential. — High effort required.

Updated job classfications. — High effort required.

Follow-up from Stakeholder Forum

At the conclusion of the stakeholder forum, participants were invited to provide

additiona input by writing their issues or suggestions down and submitting them to the
project saff. They weredso invited to send in additiond information viae-mail. Asa
result, asignificant amount of additiond input was received from stakeholders after the
forum. Additiond problems or issues that were identified included:

Q

A facility is needed to maintain I'TS equipment.

0 Thelabin the statewide Transportation Operations Center (TOC) is a good
dart, but we aso need something smilar to the traffic eectronic shop.

o0 Thefacility needsto have aramp and sufficient space to accommodate
portable message Sgns.

Ensuring safety of personnel.

Ineffective/inefficient repair processes.

o Initidly, some DM S components had to go to Canadafor repair. They often
spent days a customs. Having arepair location in the country has helped, but
too often, it fill takes time to have things repaired.

All issues associated with facility management come in to play when a center is
involved.
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O

How to effectively repair large, immobile items (such asfixed DMS).
Having accurate, as-built drawings of the syslem and keegping them current.
Lack of written plans and/or procedures.

Important to hire personnel with the proper experience.

Maintaining an education and outreach program is very important.

For traffic management centers, 24/7 operations are needed, because problems do
not restrict themselves to the core hours from Monday through Friday.

Have system administration support, preferably on Ste.
Human factors engineering needs to be considered in TMC designs.

Under privacy issues, the vaue of information, and the need at times to restrict
access.

0 Policies and procedures should be put in place and followed.

Additiond solutions that were suggested after the stakeholder forum included:

Make sure dl personnel are aware of the safety steps that can be taken specific to
the job being performed.

0 Make surethe gppropriate equipment is available (vests, cones, test
equipment, etc.).

0 Pogt procedures and perhaps have periodic refresher sessions.

Work with the vendor and/or repair facility to determine the actua process and
determine ways to streamline.

0 Thismay betough to do. You may need to just plan on enough sparesto
cover delayed repairs.

Have atraining course on facility management.

0 May beeasedt to put service contracts in place for mgor items (eg. HVAC,
elevators, cleaning, etc.).

Develop procedures.

0 May require night work if roadway closures are involved. Also, they should
have appropriatdly trained personne to ingpect these systems for fatigue, etc.

Allocate the time to keep drawings up-to-date.

0 Indg tha adevelopment contractor provide such documents at the completion
of the effort and tie asignificant pay item to them for insurance. Every effort
should be made to incorporate these into the next set of plans (i.e., keep one
master copy pertaining to each roadway).

Write things down.
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RECOMMENDATIONS

Using the solutions and strategies that surfaced during (and after) the stakehol der
forum, as well as the suggestions offered through the survey of system experts, a st of
gpecific recommendations was developed. The project staff then worked in close
cooperation with the Study Advisory Committee to refine and organize thelist. The
resulting list of recommendations is presented below.

Planning/M anagement of M aintenance and Oper ations

» Edablish apolicy thet defines specificaly who has responsibility for maintenance
and operations for each ITS system in the state.

» Sincethe Divison of Traffic Operations dready has substantial capability
(induding facilities and trained personne) for maintaining eectronic equipmernt,
assign them the respongibility for maintaining I TS equipment as well, and increase
their budget accordingly.

» Edablish guiddines for determining priorities for ITS maintenance. These
guidelines will be usad to determine which repairs will take the highest priority.

» Giveahigh priority to syssem maintenance (both preventive and corrective), So as
to maximize operations and minimize ligbility risk.

» Devdop apreventive maintenance plan that is updated annudly. Identify the
preventive maintenance requirements for each I'TS deployment in Kentucky and
schedule preventive maintenance as gppropriate.

» Deveop policiesto guide “repair versus replace’ decisionmeaking.

Coor dination and Communications

> Provide enhanced communications and coordination between centra office and
digtrict officesregarding ITS projects.

» Conduct user surveysto seeif systems are working properly and to seeif they have
vaue.

» Include maintenance and operations personnel in al phases of ITS projects, from
inception through completion, to ensure that their perspective isincluded in dl
stages of the project.

Documentation, Tracking, Monitoring, and Evaluation

» Devedop and maintain adetailed inventory of al ITS syslem components.
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Implement a program (or make use of the OMYS) to begin documenting
maintenance activitiesfor dl ITS equipment.

o Thiswill dlow the Transportation Cabinet to begin building a hisory on the
mai ntenance requirements of various I TS components.

0 It will provide anecessary input into the development of a maintenance cost
database (see later recommendation).

o Itwill dlow for better planning and budgeting for maintenance activitiesin
future years.

Perform an andlysis of the maintenance and operations requirements of current ITS
systems.

o Thiswill provide an essentid input for any determination of budgets and
daffing levels for ITS maintenance and operations.

Monitor the amount of resources consumed by maintenance and operations
activities for specific ITS deployments. Consder upgrades or replacements for
sysemsthat consume high leves of resources.

Where contractors are responsible for system maintenance and operation, monitor
contractor performance and, where appropriate, consider replacement or other
corrective actions.

Maintain a centralized set of complete as-built and as-modified drawings and
specificationsfor dl 1TS equipment.

Deveop aprogram manua (including training requirements and the purpose of the
system) for each of the ITS projects or systems.

Deve op written maintenance procedures for al 1 TS equipment and systems.
Develop an operations manua for each of the I TS projects or systems.

Work with the vendor and/or repair facility to determine and document the actua
mai ntenance process and ways to streamlineit.

Procurement

>

When procuring I TS technologies and/or software, establish eva uation criteria that
give high vaue to ease of maintenance and operations.

When procuring I TS equipment and/or software, mandate that the vendor must
provideinitid and on-going training.
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When procuring I TS equipment and/or software, develop and use precise
specifications to ensure standardized equi pment, interoperability, interchangesbility
of parts, etc.

Make sure human factors engineering is considered in the design and procurement
of traffic management centers.

Develop and implement responsive procurement procedures.

Indude life-cycle cost in congderation of ITS dternatives during project
development and system procurement.

Staffing

>

Develop a gaffing plan thet provides for sufficient, qudified, and experienced staff
for maintaining and operating ITS systems.

o Thiswill depend on the resource anaysis described above.

0 Thisshould ensure adequate quantity and skill level of saff.

0 Thisshould consider contracting options where gppropriate.

Identify the consequences (including the associated cost) of not having adequate

daffing resources available. Use this as judtification to secure adequate funding for
maintenance and operations staff.

Ensure that a proper career ladder is provided for ITS maintenance and operations
personnel.

Training

>

Identify, document, and assess the training needs associated with maintaining and
operating Kentucky's ITS systems.

Deveop atraining program for al personnd who have responsbilities for
mantaining and operating I TS equipment.

0 Usevendorsto provide training where gppropriate.
0 Include cross-training where appropriate.

0 Includetraining on safety (also post safety procedures and have periodic
refreshers).

When designing and conducting training, make sure it is job-specific and hands-on.
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» Incontractsfor ITS equipment and/or software, mandate that vendor must provide
initid and on-going training. (Thisisarepesat of arecommendation under
“Procurement” above.)

Facilities and Equipment

» Develop and maintain an inventory of spare parts for ITS equipment.

> |dentify the tools and test equipment needed for preventive and corrective
maintenance activities. Make sure these items are readily available to those who
perform the work.

» Devdopashort list of preferred or prequalified products to provide some
congstency with regard to competibility and maintenance,

» Make sure dl the gppropriate safety equipment is readily available (vests, cones,
test equipment, protective clothing, etc.).
» Egablish afadlity for the maintenance of ITS equipment.
0 Similar to (or combined with) the Traffic eectronic shop.

0 Needsto have aramp and sufficient space to accommodate portable message
sgns.

Funding

» Develop acost database to allow the tracking of costs associated with ITS
mai ntenance and operations.
0 Thisiscdosdy rdated to the recommendation for documenting maintenance
activities.
»  When developing budgets for ITS projects, make sure that maintenance and
operations codis (i.e, life-cycle costs) are included.

» Explore and develop dternative sources of funding for operations and maintenance
of ITS systems. For example:

0 Lobby for Federd funding and state funding to support Kentucky'sITS
initiatives. Look a using grant money to support major projects, thus freeing
up state resources for operations and maintenance.

0 Conduct outreach to managers/decision-makers to convey to them the value
and benefits of TS technologies.

0 Look a optionsfor privatizing maintenance and operaions activities.
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0 Evauate the potentia for implementing toll roads with I TS technologies built
into the roadway.

Contracting

»  Obtain an annua maintenance contract on al hardware that is not easily supported
by state agency personndl.
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Appendix A

The Kentucky Transportation Center (KTC) at the University of Kentucky is
developing an Intdligent Trangportation Systems Maintenance and Operations Plan for
the Kentucky Trangportation Cabinet. To assst usin this effort, could you please take a
couple of minutes to read this brief email and answer two questions?

The purpose of the ITS Maintenance and Operations Plan isto ensure that system
maintenance and operations are key consderations when implementing any ITS
technology. It will provide a set of guiddines and procedures to make sure maintenance
is performed effectively and without excessve cos.

Theintent isfor the Plan to provide a clearer understanding of the best way to
alocate and coordinate maintenance and operations responsibilities within the Cabinet,
thus resulting in more efficient and effective utilization of resources. Aswe preparethis
plan we would like to review smilar plans thet have been developed by other states or
urban areas.

1) Hasan ITS maintenance and/or management plan been prepared for your state or any
of your urban areas?

For State: Yes No:

For Urban Areas.  Yes, (Please Specify:
) No:

2) If s0, how might | obtain a copy of the plan(s)?

Thank you for your time. If you have any questions or would like further
information regarding this study, please don't hesitate to contact me.
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Appendix B

Maintenance
Specific Maintenance
Corrective Preventive | In-House, | Company or | Duties for the Average Annual Cost
Components of [ How Many Earliest Maintenance Maintenance | Contract, | Agency doing Specific Specialized Staff Hours / of Maintenance
Project the System Deployed? | Deployment? Activities Activities or Both | Maintenance Agency Training Year Maintenance Funding Problems
Road Weather |Datalogger, 23 1990(1. Repairing 1. Cleaning Both 1. Bluegrass [1. Installs and |Knowledge of 1. 765 $82,000 in State - Operations |Telephone line - 75%
Information modem, sensors sensors Rain Gage Electrical performs computers, software, [2. 416 (ops |2002 (includes Sensor and
Systems 2. Calling for 2. Cleaning Contractors primary sensors, data & installation equipment failures -
phone line repair camera lens 2. KYTCITS |installation and |communications, maintenance |costs) 25%
3. Replacing 3. Cleaning Personnel maintenance |telephony, power )
damaged solar radiation 2. Perform distribution,
equipment lens some electromechanical
4. Changing maintenance |[sensors, digital video
desiccant and cameras, microwave
packs troubleshooting |sensors, surge
assistance protection
CVs - laptops / |Computer, satellite 33 2002 Contract  [SAIC Certification by the To be To be Unknown N/A
wireless dishes, software, vendor determined |determined
communications |modem
AIRS Controller, VCR, 1 Jul-01 Replacement [Contract |Northrop Knowledge of 5/<$1000 State - Operations [Have to rent
VCR control box, 2 of microphone Grumman electronics and equipment to
color cameras, 2 covers, VCR computers; vendor maintain system,
microphones, overhaul, training was provided because the
sensors, signal replacement of at the time of equipment is not
phase detector microphone & installation available in-house
VCR every 5
years,
controller
inspections
every year,
camera and
microphone
inspections
every year
ARTIMIS CCTV cameras, 1 system Mar-97|1. Repair of 1. Astime Contract  [Northrop Knowledge in 4 full-time $350,000 CMAQ (20%),
DMS (fixed), fiber [(CCTV - 15, equipment permits Grumman electronics is maintenance |(labor & repair |National Highway
optic cable, loop DMS - 10, 2. Replacement of desired, training technicians |costs) System funds
detectors, radar Fiber optic damaged or required for all types |and 1 full- $150,00 (60%), and FD 04
detectors, HAR, cable - 12 outdated of equipment, Fiber  |time system |(System State matching
cabinets, miles, loop equipment optic certification is  |administrator |administration) |funds (20%) -
controllers, servers |detectors - 3. Troubleshooting required, eventual migration
and workstations  |~170, radar problems with the occasionally a CDL to State Operations
detectors - various license is required, funds
37, HAR -1, components knowledge of C,
cabinets - 4. Installation of UNIX, Perl, cgi, php,
47) new equipment HP systems and

system
administration is
required
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Specific

Maintenance

Corrective Preventive | In-House, | Company or | Duties for the Average Annual Cost
Components of | How Many Earliest Maintenance Maintenance | Contract, | Agency doing Specific Specialized Staff Hours / of Maintenance
Project the System Deployed? [ Deployment? Activities Activities or Both | Maintenance Agency Training Year Maintenance Funding Problems
Cumberland DMS, CMS, 1 system 1996|Replacement of Vibration Contract |CGTA They use a licensed 4500 $144,000(State - Operations |[Some unresolved
Gap Tunnel variable speed limit luminaries and sign |analysis and personnel - mechanical engineer, (reimbursed 50% |difficulties with the
signs, lane use components infrared they contract an electronics by Tennessee) custom software for
signs, traffic surveys; with others for specialist with NICET the system
signals, over-height circuits are preventative certification,
vehicle detection merger tested maintenance electricians licensed
system, CCTV, on a bi-annual as necessary by the Kentucky
cross-passage basis Dept. for Mines and
strobe lights Minerals, and
maintenance
personnel with
welding certification
IRIS Van Van, 3 May-99|IRIS company Charging the Both 1. IRIS 1|Each officer is 10to 20 2000 to 5000 |MCSAP funds None
infrared/thermal does this system Company trained by the IRIS
image camera, 2. KVE Staff company
monitors, VHS tape
system
NORPASS DSRC readers 13 weigh 1993-94 Performed by IRD |Daily status Contract |1. Kentucky [1. Status General electronics |[No KYTC 1. $61,400 FE-04 - 100%
(processor, stations as needed checks Transportation |checks and and computer skills  [time. (may include |[State Funds
transmitter, etc.), performed via Center oversightand |and experience; small amount
antennas, remote 2. IRD support of IRD |specialized expertise of operations
transponders, connection 2. System in DSRC technology, funding)
computers, WIM maintenance |antennas, and radio 2. $150,000
(one location only), frequency
truck detectors / transmission
classifiers,
communications
(RS-422, fiber-
optic, radio
frequency modem,
etc.)
Rest Area Oversized 32 1998[Replacing monitors |None Both 1. Restarea |[1. Daily Electronic technician |200 (KYTC [Unknown (This [State maintenance |Getting the
Traveler computer monitors, as needed, staff checks and is preferred, do not  |staff) system is budget contractor to
Information satellite receiver occasionally the 2. Meteorlogix |reports know of specialized leased from maintain the
dishes, connection box needs remote problems training Meteorlogix for equipment in a timely
to satellite receiver maintenance and is 2. Service $85,680 - fashion
box performed with whatever which is for
someone on site problem is standard
talking to the 'home reported service.)

office' to correct a
downlink problem;
the receiver box
needs replacing
less frequently
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Specific

Maintenance

Corrective Preventive | In-House, | Company or | Duties for the Average Annual Cost
Components of [How Many Earliest Maintenance Maintenance | Contract, | Agency doing Specific Specialized Staff Hours / of Maintenance
Project the System Deployed?| Deployment? Activities Activities or Both | Maintenance Agency Training Year Maintenance Funding Problems
Remote Cameras, 1l,a Jul-00|Weekly status Contract |1. Kentucky [1. Oversight of |General training and [None $6000 to CVISN funds
Monitoring processor, second checks and fine- Transportation |maintenance |expertise in $8000
System software, loop system is tuning Center contract and electronics;
detector, height being 2. CRS, Inc. |assistance to |specialized training in
detector, lighting, |deployed CRS as digital and high-
ISDN in Laurel needed resolution cameras
communication line |County 2. Status
checks and
corrective
maintenance
as needed
TRIMARC Servers (ATMS 1 system 1998(On-site inspection |Yes, buttype [Contract |Northrop Basic electronics 2080|~$300,000 Operations funds  [Lightening strikes,
software and and test for correct |of preventative Grumman background with dirty camera domes
processing, web operation (reset of [maintenance vendor training for from rain, snow,
host, video), device, spare not described each item resets of equipment
workstations, replacement, after adverse
cameras, video laboratory repair, weather
coders/encoders, and factory repair)
modems
(telephone, ISDN,
wireless),
detectors (loop,
video, radar),
controllers,
dynamic message
signs, highway
advisory radio,
video production
system, data
radios
511 CARS-511 call 1 system 2002(Maintenance for Activities are Both 1. BeVocal 1. CARS-511 ([None. Unknown, $12,000 FE 01 funds None
center telephone computers and primarily 2. Telephone |call center but minimal [(doesn't allocated to the
equipment and telephone lines as |preventive service equipment include work Office of
computer work needed provider maintenance station Technology
stations 3. Office of 2. Telephone maintenance
Technology line which if part of
maintenance Office of
3. Statewide Technology's
TOC normal duties)
workstations

maintenance

C.V. Electronic
Credentialing

No information available for this report.

IRP
Clearinghouse

No information available for this report.

Anti-Icing
Bridge

This system is not being used.
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Specific

Maintenance

Corrective Preventive |In-House, | company or | Duties for the Average Annual Cost
Components of [How Many Earliest Maintenance Maintenance | Contract, | agency doing Specific Specialized Staff Hours / of Maintenance
Project the System Deployed?| Deployment? Activities Activities or Both | Maintenance Agency Training Year Maintenance Funding Problems
IFTA No information available for this report.
Clearinghouse
Portable DMS Portable dynamic |~70 1995(Changing out LED |Battery In-House |District Computer, electrical, |Varies Varies Varies Lack of expertise in
message signs, modules and maintenance, personnel (the and communication the division of
some single board general specific equipment skills; equipment in the
communications computer, replace |lubrication of division varies knowledgeable district; lack of
display boards, moving parts depending on person is imperative responsibility for
repair charging on system, the district) for continued these units
system cleaning LED operation of signs
modules,
inspection of
trailer
Signal Systems |Controllers, radios, |50+ Early to mid Replacing Checking In-House |District or IMSA Level | & 1I Varies Varies FE 04 Traffic Signal system clock
modems, antenna, 1980s necessary units, power supply, Central Office certification, thorough Budget coordination,
phone line, vehicle video and loop checking units Personnel understanding of technical support has
detectors (video or detectors are for correct data (Division of signal design and been limited for
loop) maintained as display, Traffic) controller Darcom system
needed when checking programming, because system was
complaints come in|communication, learned by on-the-job being phased out of
checking experience production when
antenna and implemented
modem (replacement
equipment was
difficult to find and
repair was costly),
time-based systems
(no radio) require
significantly more
attention
I-65 Bowling Dynamic message |1 system |Fall 2002 Check to see if Cleaning In-House |1. Division of |None to date. [Knowledge of 0 0|Unknown - likely ADDCO signs
Green signs (semi- (6 DMS, 1 modem is camera, RWIS Traffic computers, software, operations modules failing
permanent), RWIS) responding, reset if [maintenance, Operations sensors, data overhead (either
cameras, road necessary; phone [performing sign (ITS), Central communications, district or central
weather line pixel tests Office telephony, power office)

information system

troubleshooting,
replacing bad sign
modules, replacing
cameras, replacing
sign controller,
replacing sign
power supply,
RWIS
maintenance

2. Division of
Maintenance -
District 3

distribution,

electromechanical
sensors, digital video
cameras, microwave

sensors, surge
protection
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Project

Components of
the System

How Many
Deployed?

Earliest

Deployment?

Corrective
Maintenance
Activities

Preventive
Maintenance
Activities

In-House,
Contract,
or Both

Specific
company or
agency doing
Maintenance

Maintenance
Duties for the
Specific
Agency

Specialized
Training

Average
Staff Hours /
Year

Annual Cost
of
Maintenance

Funding

Maintenance
Problems

Truck Rollover
Warning System

Microwave sensor,
controller, cabinet,
phone modem,
fiber optic message
sign

1

16-Jan-01

Vehicle detection
sensors: verify
sensor operations
and performance,
verify the strain
relief's are
operational and
that all the
fasteners are tight
Electronics
interface and
wiring: remove,
clean and inspect
circuit boards,
maintain all
electrical
connectors, cables
and components,
verify ground
integrity, and
ensure the cards
are firmly seated

Unknown -
system
was under
warranty
until Jan
2002

No information available for report.

TOC (since the
TOC has moved
into a new
facility, some
comments may
no longer be
applicable)

Dispatch radio
equipment, servers
for RWIS,
computers, satellite
feed

1
operations
center

1998

Maintenance on
the radio system
and computers as
needed

Unknown

Both

1. Vendor
2. Company
supplying
satellite feed
3. Division of
Operations

1. Maintains
radios

2. Maintains
satellite feed
3. All other
maintenance
activities

Knowledge of the
system and basic
computer knowledge
is necessary;
specialized
knowledge of radio
systems is required
to maintain the radio

520 (10 hrs /
wk)

Unknown.

Primarily the state
maintenance
budget

Computers need
rebooting on a
regular basis; system
is 15-20 years old
and needs regular
corrective
maintenance

Weigh Station
Networking

Desktop computer
with internet
capability

17

1995-96

Repair external
components as
necessary, repair
networking
equipment as
necessary,
upgrade of
software when
available

Annually clean
the inside of
the desktop

In-House

Vehicle
Enforcement
systems
support person
or Office of
Information
Technology

Networking,
computer setup,
software
maintenance

Unknown

Unknown

Kentucky
Transportation
Cabinet

None specific
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Operations

In-House, | Specific Company or| Operations Duties Annual
Contract, Agency doing for the Specific Average Staff Cost of
Project Operations Activities or Both Operations Agency Specialized Training Hours / Year |Operations Funding Operational Problems
Road Weather |1. Verify that the system is running [In-House |ITS - Operations N/A Knowledge of Labview 416 (Ops & $21,000|State - Very few - state office
Information properly (Glenn Anderson) programming, computers, Maintenance) Operations building network
Systems 2. Copy data to archive once per software, sensors, data maintenance will
month. communications, telephony, sometimes interrupt
power distribution, operation
electromechanical sensors,
digital video cameras,
microwave sensors, surge
protection
CVs - laptops / [1. NCIC checks Contract |SAIC One day training received on the |To be determined (To be UCJIS and Small bugs early;
wireless 2. Kentucky Observation file checks system; and one day to become determined |Federal Funds coverage issues have
communications|3. Send ASPEN inspections over the NCIC certified been resolved
system
4. Send in an evaluation form at the
end of each shift.
AIRS Change out VHS tape when it Contract |Northrop Grumman Knowledge of electronics and 60/<$15,000 State - None
becomes full computers; vendor training was Operations
provided at the time of
installation
ARTIMIS 1. Monitoring of cameras, radio Contract |Northrop Grumman Training is required and is a ~30,500 (control [$3.5M for |[CMAQ (20%) None
frequencies, and two-way radios minimum of 120 hours, including [room staffing only |ODOT and |National Highway
2. Communication with dispatch, a written test - does not include [KYTC System funds
police, aircraft, service patrols if live recordings are made, a receptionist, (60%), and FD
3. Collation of all data inputs good speaking voice is essential [system 04 State
4. Preparation of incident reports administrator, van matching funds
5. Dissemination of information via drivers, or other (20%) - eventual
DMS, HAR, 511, website, pager project personnel) migration to
alerts, and all media outlets State Operations
6. Receptionist, program oversight, funds
incident liaison
Cumberland Monitoring and control of the traffic,  [Contract |CGTA personnel Staff was trained as an Unknown $251,500 State - None
Gap Tunnel daily checks of the mechanical obligation of the construction (raw labor  [Operations
equipment, electrical equipment, contractor; new personnel cost) (reimbursed 50%
emergency response vehicles and receive the necessary job by Tennessee)
supplies, and all other vehicles; training
equipment is monitored and tested on
a regular basis
IRIS Van System setup, operation during the In-House |Kentucky Vehicle 2 to 3 days hands-on training 2000 to 3000 $1000 to MCSAP None
day, system shutdown, and charging Enforcement with IRIS company $5000
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(RCR)

In-House, | Specific Company or| Operations Duties Annual
Contract, Agency doing for the Specific Average Staff Cost of
Project Operations Activities or Both Operations Agency Specialized Training Hours / Year |Operations Funding Operational Problems
NORPASS Marketing to motor carriers, enrolling |Contract [Kentucky Training in use of system Unknown $150,000 Department of Lack of convenient access
vehicles, and managing the Transportation Center software; familiarity with system (but amount [Motor Vehicles, |[to credentials information
enroliment database enrollment requirements reduces Division of for trucks that do not have
each year) |Vehicle Kentucky as their base
Enforcement - state.
CVISN related
Rest Area Same as maintenance In-House [1. Rest area foreman |1. Inspection of the [1. None 500/Unknown State System is slow to update
Traveler 2. Division of kiosks 2. Training in the software maintenance information due to satellite
Information Operations, Central 2. Updating the budget connection, requires using
Office, Gary Mitchell  [information software that is old and
and lona O'Banion not used for any other
purpose now
Remote Enforcement personnel periodically In-House [1. Weigh station General training on how to use None, because None, Department of Nighttime operation is
Monitoring monitor the system and may need to personnel the system this system is because this |Vehicle poor due to insufficient
System intercept some vehicles currently not systemis |Regulation lighting; system also
being used. currently not |operational generates false triggers;
being used [funding staffing shortages make it
difficult for anyone to
spend time monitoring the
system
TRIMARC Daily monitoring of traffic conditions, |Contract [Northrop Grumman Skill set includes: program 12,480~$1.5 million |Operations An extension of
control of field devices, coordination management and fiscal control, Funds operational hours or
of freeway management with other systems engineering, computer further system
transportation and public safety systems administration, electrical enhancements are needed
agencies, system management of a engineering, software to provide 24/7
computer and communication engineering, public effectiveness
resources, data collection and communications protocol, ITS
archiving, system enhancements, engineering, transportation
system expansion, scheduling planning, and civil engineering
activities for special events and off-
hours maintenance actions
511 Monitoring 511 CARS Call Center Both 1. BeVocal 1. Monitors 511 Knowledge of how to input RCR  |Unknown, hours [$213,000 for [FE 01 Office of |System has crashed once
activities and insuring smooth 2. Statewide TOC CARS activities and |information into the 511 system |vary contractto |Technology due to failure of calls to
operations, and inputting the Road executive director and |ensures smooth BeVocal, funds "roll-over" to a pool of
Condition Report (RCR) other staff operations unknown for spare telephone circuits
2. Inputs Road in-house
Condition Report effort
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In-House, | Specific Company or| Operations Duties Annual
Contract, Agency doing for the Specific Average Staff Cost of
Project Operations Activities or Both Operations Agency Specialized Training Hours / Year |Operations Funding Operational Problems
C.V. Electronic [No information available for this report.
Credentialing
IRP No information available for this report.
Clearinghouse
Anti-lcing This system is not being used.
Bridge
IFTA No information available for this report.
Clearinghouse
Portable DMS |Checking the status of the message [In-House |District personnel (the Very little; general computer Varies Varies Varies Poor software, battery
board and changing message, specific division varies knowledge capacity in low sunlight
hauling sign to where it will be depending on the conditions, transporting
displayed district) the signs can lead to loose
connections with wiring,
not able to use remote
access with signs -
problem could be with
laptop, modem, or
software (possible solution
- purchase ADDCO
laptops which are built to
use with signs
Signal Systems [Fielding calls / complaints, checking |In-House |In-House Traffic signal system expertise, |Varies Varies FE 04 Traffic Some systems do not
system coordination, checking radio IMSA Signal Technician Budget have remote

units

certification

communication capability,
no technical support with
Darcom system,
sometimes loop detectors
are paved over, video
detection do not always
work properly, incorrectly
engineered signal systems
and lack of follow-through
and coordination with
district and central office,
one radio communication
system never worked, two
video detection systems
never worked in area that
had heavy fog,




In-House, | Specific Company or| Operations Duties Annual
Contract, Agency doing for the Specific Average Staff Cost of
Project Operations Activities or Both Operations Agency Specialized Training Hours / Year |Operations Funding Operational Problems
I-65 Bowling Calling cameras, viewing images, In-House [Resident Engineer and Ability to setup and use dial-up |Unknown Unknown Operations & Currently the camera
Green composing messages and Operations (district) - windows networking, browsers, Traffic Overhead |images must be manually
downloading to signs maybe TOC in the ADDCO brick control software; retrieved by calling the site
future ability to compose appropriate and viewing the image on
messages for display a browser, only one
person at a time can view
the image and the process
is cumbersome
Truck Rollover |Call up the system weekly to verify In-house |District traffic engineer Minimum specialized training is 4.5|Unknown Traffic Budget Frequent problems
Warning System |it's operation required for those who operate communicating with the
the system system
TOC Staff monitors the equipment and In-house |Office of Training as a dispatcher and 14 staff working  |Unknown State funds Training
does work as needed Transportation training on the software in the on various shifts,
Operations Center 24 hours a day, 7
days a week
Weigh Station |Resetting passwords, repair network [In-house |Vehicle Enforcement None Unknown Unknown Kentucky None
Networking problems systems support Transportation
person or Office of Cabinet

Information
Technology
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Appendix C

Persistent Aocess to f
5 Lack of
oftware
Suppozt

Desizn Problerns

Clertified [ Bleeding it Systern :
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Techricians For Projects Maotification

Technical ; Budget 1
Expertize : Besources

Mo budget
Inadecuate Wariety of [l To Fepair /
Training Systems Replace
Frevent

Who does Aomeqibu’i::?’
Bepsirsr transp., ete.)

Personnel Inadecuate
Expertize # of Staff’
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Signal Systern
Lack of

Expert For Personnel File AT

Hatcher Foll
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Warranty Procuremment Testers
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Education for Liritations
Ivlaimtairers
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Yellow Group (Jennifer) — Problems or Issues Brainstorming Session
e Under |[Maintenance | Fyepssive || Difficulty || Lack of Lack of Need for
it Utilized Respons. |Maintenance | Obtaining Policy °|| Program* Test 2
% Systems g w,:,whh::f || Requireds Parts 3 | Enforcemeny Developmens | Equipment
; Fortable Hot Enough Array of
" ATt | Soilor (RN Stetions Tiesl MMessage || 511 Lines for Test
Taihitg Being sed? Dristrict Carnera Irsrentory of Bl Lar 2 t
eing Teed? : Il o] Erpuiprres
Ivlaintenance Problerns Parts : :
Proper Use Incident: Becpuived
Technisal Repairve, || CVM Stations || o0 vens F[YND: Wess. Siimal Systern
5 RWIZ Ireeentory Text, Froper, T o »
uppott frorm : Replace Srale : : Timing Mot Heartheat
Tondn Wideo? Decisi Maint Suppliers Effectre, odated bl Ie
SRS S=51003 AMENANE | | Price Contract | | Guidelines Bl el
Specialized o Sensitrvity ; ST {TARS)
Training for ¥iswiigof (hreral & Fog Ot Diffesat Who enters
Bemal Orther States Tnlaintenance Inlanufacturers
PAT® | s Ind Contract Probleras 1 g Technalngies| | or Vet
Twlaintenarice Y SOLE {caraera) gL gles and How?
EFTIMIT Tandalism of
WISz Meed ; Software
%ngmﬁtusIl?Src IMaintenance Edﬁ:s:ble Problerns Lack ui_‘ 2|| Need for
e Contract Boa.tadsge {camera) Preventative| | Centrall
& Maintenance | Maint. DB
Weather
Induced Anti-Teing x
Ilaintenance Bridge %ﬂnﬁgm:ﬂt;l:
Activities Callup iy
Syrstem
Upgrades 7
Updates
Fullws.
Phased
Ehility to
Apourately
Capture
Costs

Issue: Funding
1. Inerease gas tax
2. Alloeation (make case to
decision-makers for ITS
dedicated funding)
Toll Roads with ITS
Grants to free up money for
O&M
. Privatization
3A — Roadway
5B - 0&M
. Prepare projects with O&M,
life-cvele costs
. Advertismg / naming rights
. Ingrease traffic budget to include
O&M
9. Charge utilities for use of ROW
10.Bonds

11.Public support campaigns
12.Lobbying in Washington
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Issue: B/C or Under Utilized

Systems

. Get rid of them

. Outreach to users

. Qutreach to decision
makers/managers

. User-friendly h/w and s/w

. Do B/C analysis of systems

. User surveys

. Provide timely / accurate info

Issue: Personnel

. More §

. Identify trained personnel needs /
consequences of not having the personnel
Cap issues — raize / remowe — limited # of
personnel

. Updated job classifications
Cross-training
Career ladder potential
Outzide training (e. g vendorz)

. HMeed to create new branch for traffic signal
system implementation & retiming (added
Tater)
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Issue: Equipment Standardization

1

2.
3,
4

FPrecise specs.

Interoperability

Local tech Support

Eesponsive procurement procedures
feystem (flezble)




Issue: Maintenance
1.  Identify preventive

maintenance requirements for

tech.

Schedule maintenance
Support Schedule
Have preventive maintenance
items on-hand

Prioritize / manage

Yellow Group (Jennifer) — Solutions Brainstorming Session

Issue: Lack of Training

1. Tdentify training needs

2. Inventory of systems we hawve

3. Develop a program manual
sTraining requirements
sPurposze of system

4. Develop an operational manual

2

Management emphasis on training

6. Mandate in contract that vendor
must provide on-going training

7. Job-specific traimung / handz-on

Effectiveness
.

VeO® © 6w

®

Issue: Who has maintenance
responsihilities and how is it
performed?

1. Tdentify maintenance needs
Develop a maintenance strategy

+ Level of maintenance: in-
house (specifically who) vs.
out-sourced

3. Eepair vs. replace decision making

4. Define system owner

Effectiveness

o O @

*dependent on #2




